The decline in youth population and the upsurge in ageing farmer population have resulted in low agricultural output and per capital productivity in rural Nigeria, which is a threat to the national food security. High school students' perception of agriculture and factors influencing their willingness to study agriculture in tertiary institutions were therefore investigated in this study. Information from 285 science students in high schools was analysed using descriptive statistics, Likert scale and logistic regression. Age of the students was 15.30 ± 1.17 years with almost equal distribution of both sexes. About half (50.5 %) of them wanted to study medicine where as only 4.6 % of the respondents were willing to study agriculture in the university. A higher percentage of female students (57.6 %) were willing to study agriculture in tertiary institution than their male counterparts (42.4 %). A higher percentage of students from public schools (51.4 %) were willing to study agriculture whereas 48.6 % of those from private schools were willing to do so. The students were undecided about the contribution of agriculture to national development but strongly disagreed that agriculture gives less income than other professions. Major motivating factors that can stimulate the respondents' willingness to study agriculture were career awareness program in agriculture, practical knowledge of agriculture and agricultural excursion. The likelihood of a high school student's willingness to study agriculture increased significantly with having a father who primarily practised agriculture and supports agricultural education, attending a school where crude implements are not used, visit to a mechanized farm and the youth's willingness to own a farm in the future irrespective of the course of study, while attending a private school will decrease it. In conclusion, high school students had average perception of agriculture and were not willing to study agriculture in tertiary institutions. Suggestions are presented on how to change this negative attitude towards this vital branch of science.
INTRODUCTION
The bulk of world's food is produced by the ageing farmers, who are less likely to adopt agricultural innovations needed to sustainable agricultural productivity and food security for the rising world population (Jöhr, 2012; FAO, 2014) . Particularly, young people in developing countries are not willing to farm and this is limiting the agricultural sector (Leavy and Hossain, 2014) . Consequently, understanding youth's perception of agriculture, as well as access to knowledge and information are crucial for replacing the ageing famer population with vibrant and skilled youths, thereby achieving sustainable agricultural productivity and food security.
The Nigerian government has given priority to developing the agricultural sector as one of the strategies to diversify the economy and reduce unemployment rate. The unemployment rate for Nigeria using the ILO definition of working at least 40 hours was estimated as 23.9 % in 2014 while the revised definition of the NBS showed that unemployment increased from 7.8 %in 2014 to 9.9 % in 2015. In 2015, the labour force population in Nigeria grew by 5.5 % from 72.9 million in 2014 to 76.9 million in 2015 (NBS, 2015; Adesugba and Mavrotas, 2016) . Agriculture is still the largest employer in Nigeria, engaging about 70 % of the nation's population with a larger proportion of rural women, children and the aged making up the number. However, the youths and active adults account for a small fraction of the statistics and there is the major concern of replacing the aging rural agricultural population with skilled youth full abour in the sector (Adeyemo 2010; Akintayo and Lawal, 2016 ). An accelerated and transformative change in the agricultural sector create employment for the growing youth population in the sector, which will enhance increased productive capacity as well as a reduction in real food prices and rural income inequality (Brooks et al., 2013) . This is achievable by changing the deeply-engrained perceptions and attitudes of youths about agriculture as a non-profitable enterprise.
Past youth empowerment programme stargeted the removal of the barriers and limitations hindering their full involvement and participation in the sector (FAO, 2013) . However, most of these programmes were channelled towards youths who had graduated from high schools and tertiary institutions, with little focus on agricultural education in the secondary schools. Even the most recent Youth Employment in Agriculture Program (YEAP) does not incorporate agricultural education at the secondary school level. The willingness of high school science students to study agriculture as a profession therefore maximizes the potentials of agricultural education and practice as a career.
Access to higher agricultural education is a basic requisite to provide potential youth agriculturists' careers at all levels from the field level, to research and academia, to national agricultural and international agricultural policy-making and developmental bodies (FAO, 2013) . However, this situation is only unique to the field of agriculture when compared to other natural science courses, as most secondary school students prefer the choice of non-agricultural professions. This situation seems to have built up barriers for the skilled youth to fully participate in the sector (particularly at policy and decision-making levels), which has been verified to be a major problem of the Nigerian agricultural sector.
Several constraints have been identified to be responsible for the unattractiveness of agriculture as a profession to young minds, including inadequate agricultural learning facilities in most secondary schools including lack of agricultural laboratories, lack of school farms, use of crude farming tools on school farms, little or no motivation for studying agriculture, inadequate knowledge about the prospects of agriculture and many others (Apantaku, 2004; Ojebiyi et al., 2015; Akintayo and Lawal, 2016; ) . High school students do not want to pursue agriculture as a career, rather they would prefer to study non-agricultural courses (Apantaku, 2004; Lone, 2007) and only study agriculture when they are unable to undertake alternative courses of study (FAO, 2007) . Their perception of agriculture and exposure to the sector determines their willingness to pursue agriculture (Baliyan and Nenty, 2015; Johnson et al., 2015) . Some students perceive agricultural practices as inferior, unfulfilling and laborious (Abdulsalam et al., 2008; Adebo and Sekunmade, 2013 ) which leads to one being a farmer, living in the rural settings (Johnson et al., 2015) . This has led to a low level of skilled labour power in the sector as well as a low level of technology adoption and agricultural productivity. Therefore, in order to increase the intensification of food production and the attainment of the second of the Sustainable Development Goals of ensuring food security, it is imperative to arouse the interest of youths in agriculture right from high school.
Similar studies in several Nigerian states and other countries by Apantaku (2004) , Ibitoye (2011); Chima and Sobere (2011); Ogunremi et al., (2012) and Nwankwo (2015) used Likert scale and chi-square analysis to investigate the determinants of choice of career in agriculture by secondary school students. They found low level of willingness to study the courses, respectively, among high school students.
However, information on the willingness of the Ibadan secondary school students to pursue higher education in agriculture is scarce in southwest Nigeria. We hypothetised that high school students are not willing to take up careers in agriculture or study it in tertiary education. The perception and willingness of high school students to pursue a career in agriculture was therefore investigated in this study.
Conceptual Framework
Youths' perception and attitude of agriculture is a core determinant of their willingness to study agriculture in pursuit of higher degree (Figure 1 ). The students also perceived agriculture as a profession of intense labour, not profitable and unable to support their livelihood compared to what white collar jobs offer (Mukemboet al., 2014) . Their perception and attitude are largely influenced by environmental and individual socio-economic factors (Johanson and Mattila, 1994) . Environmental factors include method of cultivation practices by farmers (Echebiri, 2005) , exposure of the students, the classroom experience and other factors within the environment of the students that affect their choice of pursuing higher degree in agriculture. Secondly, the types of farms they have visited, the quality/level of technology adoption used on the farm, quality and quantity of yield, to mention a few, greatly affects their perceptions, views and willingness to study agriculture.
Individual socio-economic factors include students' socio-demographic and economic conditions. Socio-demographic factors that affects the level of enrolment into agricultural studies by students in higher education include gender, age, locality, and ethnicity (Silva et al.,2010; Chima and Sobere, 2011; Ogunremi et al., 2012) . Social factors also include public perception about agriculture and parental influence to move out of agriculture (Akpan, 2010) .
Nigeria which was formerly an agrarian country now depends heavily on other sectors for majority of its income and GDP contribution. As a result of this, the public perception of agriculture is that of it being a low income sector and this greatly affects most parents' choice of course of study for their wards. Student's economic factors (such as production cost of inputs, setting up cost and low profit margin) have been identified to be responsible for the reason why the enrolment level in agricultural studies. Further, inadequate government support for agricultural studies, lack of incentives to students of agriculture, lack of motivation in terms of rewards, scholarship for students of agriculture affect the perception and attitudinal behaviour of students further explain their desire to study agriculture in higher institutions. This is further influenced by the respondents' economic condition (in terms of access to land, productive inputs and credit facilities), either it is worsened or improved, which is largely dependent on the parents economic condition and the governments financial status. Dissatisfaction or satisfaction with existing agricultural educational services influences respondents' willingness to study agriculture as many will be discouraged/encouraged based on the dissatisfaction/ satisfaction level derived, respectively.
MATERIALS AND METHODS
The study was conducted in 2016 among science students in senior secondary (high) schools in Ibadan metropolis, the largest city in south-west Nigeria. Ibadan, the capital city of Oyo State, Nigeria, is located on seven hills with an average elevation of 700 feet and 160 km from the Atlantic coast. It lies on latitude 7°23N and longitude 8°5E of the equator comprises five urban local governments in the city. Ibadan -North Local Government Area (LGA) was selected out of the five urban LGAs because it has the highest number of secondary schools in the metropolis. The LGA is the seat of foremost higher institutions of learning in Nigeria (University of Ibadan, university college hospital and a polytechnic), public and private primary and secondary schools, zoological and botanical gardens. It is also the home of the first Faculty of Agriculture in Nigeria and very close to the headquarters of International Institute for Tropical Agriculture (IITA). The LGA is also a hub of commerce and trade, sports and recreation, public space and parks, transport, entertainment and media. A simple random sampling was used to select six public and six private senior secondary (high) schools in the LGA, from which a total 150 and 135 science students from public and private schools, respectively, were selected proportionate to the sizes of the schools.
Information was obtained through questionnaire using open-ended questions, closed-ended questions, and semi-closed ended questions (Creswell, 2012) . The students were asked to respond to items measuring their attitudes using categorical and ordinal scales. The response scales were used to measure students' perception (Gay et al., 2009 ) about their choice of career in agriculture. Information was collected on the socio-demographic characteristics of the students, the intended future ambition of the students, perception of the students about agriculture and willingness of the students to study agriculture.
Descriptive statistics were used to describe the socio-economic characteristics of the students. With respect to the questionnaire's ordinal scales, only frequencies and percentages were calculated, i.e., no summation of mean scores or other tests of central tendency were done (Mukembo et al., 2014) . A five (5)-point Likert scale (Likert, 1977) (Johanson and Matilla, 1994) assess their perception of agriculture. The Mean Score (MS) was generated by the summation of the product of rating points and observation divided by the total number of sample size. The logit regression was used to identify the correlates of willingness of respondents to study agriculture. The structural form of the logistic regression model is given, as expressed in equation (1):
Where: Y = willingness to study agriculture (1 = willing to study agriculture; 0 if otherwise) X i = ith explanatory variable (i = 1, 2, 3, … , n).
The description, measurements and apriori expectations of these variables are presented in Appendix I. β 0 = intercept β i = regression coefficients of the ith explanatory variable (i = 1, 2,3, … , n). ε = error term. n = number of explanatory variables Given that G is the specified binomial distribution, the marginal effects after log it for X i were estimated by taking predicted probability when all explanatory variables were held at their mean value from the same formulation except adding one unit to X i (Kleiber and Zeileis, 2008 in Fernihough, 2011) . This is presented in equation 2 as:
IBM SPSS software was used to compute both the coefficients of logit regression and the postestimations. 
RESULTS
A higher proportion (88.4 %) of the students was not willing to choose agriculture as a career (Table 1) . The average age of students was 16 years (42.4 %) and 15 years (30.3 %) for those willing and those not willing to study agriculture, respectively (Appendix 2). The results showed a skewness around the mean age of respondents. Howbeit, a higher percentage of female students (57.6 %) were willing to study agriculture in pursuit of higher education than males (42.4 %). More than two-thirds (81.8 %) of willing students were Yorubas in the south-west largely because the research was carried out in that zone. Others were non-Yorubas (non-Southwesterners) but resided in Ibadan owing to migration of their parents there. A slight percentage above a half of students attended public secondary schools.
More than a half of the students' in the choice of their future career wanted to become doctors (51 %), while about 24 % wanted to become an engineer while a very low proportion of them (5 %) wanted to become a farmer or wanted to have a future career in agricultural related professions (Table 2) . About half of the students were influenced by their passion in the choice of their career, while about a fifth of them were driven by compassion for the choice of their career and the prestige associated to a particular career represents 12 % of the total population sample. More than two-thirds of the students' choice of career decision was influenced by own personal decision, while influence of others was very minimal. Close to three-quarters of the students' perception about the practices and activities of agriculture is on the average while a lesser proportion has both full knowledge (13.3 %) about it and no knowledge (13.7 %) about the field (Table 3 ). This suggests that agricultural science curriculum should be improved on for secondary education in order to expose the students to the study, nature, art, act, and science of agriculture.
Further, the students strongly perceived agriculture as a good source of employment, involving processing, packaging, marketing and sales of agricultural products. However, they did not perceive agriculture as a solution to food security and enhance national development of the country (Table 3) . Having a fairly good understanding of the fields under agriculture, they perceived that it is a lucrative job and some youths practise agriculture not owing to unemployment. LR Chi-square (11) = 56.262; Prob> Chi 2 = 0.0000; Pseudo R 2 =0.88;
Log likelihood = -93.213; Logistic model for willingness to study, goodness-of-fit test (Table collapsed on However, they were undecided whether agriculture was a job for the poor, the uneducated, the less privileged and the aged in the society. Peer pressure and parental influence were not strong enough to influence their enrolment for pursuing a career in agriculture (Table 4) . Although a higher percentage of the students (82.1 %) had visited a farm, about a third of them had visited a commercial farm (Table 5) . Further, a larger percentage of the students indicated the absence of agricultural laboratory in their schools. About half (48.1 %) of the students suggested the need for a review of senior agricultural science curriculum for secondary schools while 17.9 % of them suggested the need for a practical oriented-based knowledge (on-field teaching, ability to practise what I being taught) (Table 6 ). However, less than a tenth of them suggested the need for exposure to agriculture through agricultural excursions to commercial farms. Table 7 presents factors influencing willingness of high school students to study agriculture in tertiary institution using maximum likelihood estimation. The likelihood ratio and the Wald tests were not simultaneously equal to zero suggesting the overall fitness of the model and that all the independent variables jointly explained the variations observed in the log-likelihood of the students' willingness to study agriculture. The Hosmer-Lemetest showed that the numbers of students willing to study were not significantly different from those predicted by the model. This further buttressed the good fit of the model to explain willingness of students to study agriculture. The likelihood of a high school student's willingness to study agriculture increased significantly with having a father who primarily practised agriculture and supports agricultural education, attending a school where crude implements are not used, visit to a mechanized farm and the youth's willingness to own a farm in the future irrespective of the course of study. However, the likelihood decrease with a student attending a private school. Further, age, sex, father's education, perception and prestige attached to agriculture did not have significant influence on the likelihood of the students' willingness to study agriculture.
DISCUSSION
There was a low level of willingness to enroll for a higher agricultural education among the students relative to the professional courses like medicine and engineering. A larger percentage of them wanted to study medicine while a small fraction of the students wanted to be agriculturists. This is consistent with the findings of Ogunremi et al. (2012) and Garwe (2015) that students have negative perceptions towards the agriculture career and thus opt for other more prestigious careers. They perceived agriculture as a profession that is not lucrative and may lead to one becoming a subsistent farmer in the rural areas (Johnson et al., 2015) . This suggests the need to increase the advocacy for right perspective of agricultural science in secondary schools. Although parents or guardians and friends have most influence on students' choice of career (Esters and Bowen, 2005) , parental support for choice of agricultural career among the interviewed students was not much as a larger percentage of them had a great influence on their career choices. Students' perception of agriculture was average suggesting that they did not have adequate knowledge of agriculture. Owing to their moderate knowledge of agriculture, the students were negatively disposed to choosing agriculture as a course of study in higher institutions. However, they would be willing to choose agriculture as a career if they were adequately guided and counselled in career choices in agriculture; properly informed about the prospects of agriculture; and if agriculture were made real through practical sessions and can go on agricultural excursions, Experiences acquired during the formative period of an individual's life may set the future direction of a person's life course by influencing the choice of career and the achievements attained (Mukembo et al., 2014) . Therefore, taking up agriculture at high school level can have some influence on the students' future career choice (Esters and Bowen, 2005) . Madakadze et al. (2014) found that agricultural science was the type of agriculture curriculum being taught in high schools in South Africa, owing to a lack the necessary resources and infrastructure for teaching agricultural management practices and agricultural technology. A low level of exposure to modern agriculture, including agricultural economics, crop protection, among the students interviewed for the study informed their low level of willingness to study agriculture at the university. Absence of agricultural laboratories and farms in high schools suggests that agricultural facilities need to be provided by secondary schools to enhance students' exposure to the practice of agriculture including agricultural management possibly stimulates their willingness to study agriculture.
Some components of secondary agricultural education that do not significantly influence students' choice of agriculture at college level (Rayfield et al., 2013) . More than half of the students' schools had school farms, characterised by drudgery, which could be a disincentive for students to be attracted to agriculture as a career. Thus, if schools purchase simple and cheap agricultural technologies for students' use on school farms will improve exposure and students' participation during practical section and thereby build the interest of the students in enrolling for agriculture in tertiary institution (Atibioke, 2016) .
Perception of agriculture was positively related to the log-likelihood willingness to study agriculture. This is possible because students' level of perception and awareness about a particular course of study influences their attitude and choice towards pursuing higher degree in that field of study. This is consistent with the report of Ogunremi et al. (2012) that the willingness of students to study agriculture and agricultural related courses is dependent on the level of perception of students about the course of study of their choice. Having an agriculturist father will give credence to support a child to study agriculture. Such a father would serve as both a mentor and positive influence to the child to choose a career in agriculture. This supports the findings of Niranjan et al. (2018) that parental influence enhances choices of youths to study agriculture. Students attending secondary schools where crude implements are used on the school farms would not want to study agriculture because all they see and know about agriculture is the pain and the rigour involved in farming. However, students' visit to a mechanized farm would enhance their willingness to study agriculture and help them see agriculture as a business rather than a job for the poor, with low returns to labour.
Further, a youth's vision to own a farm in the future irrespective of the course of study may encourage willingness to acquire higher agricultural education. This is likely because students who are passionate and determined about agriculture have higher chances of success in their selected courses than those who are not passionate about it but found themselves in the field of study. However, students attending a private school were less willing to study agriculture, possibly owing to the high cost of private secondary education. Attendance of a public school is also a reflection of low economic status of households. Thus, students from middle or high income households would be less willing to study agriculture. This is consistent with the findings of Adedapo et al. (2014) that family income was negatively related to the choice of students in college agricultural education in India. Dlamini (2017) also posited that students from private high schools tend to agree that family and friends influenced their decision and they are less likely to be willing to enroll for agriculture in tertiary institution. Perception of agriculture did not significantly explain willingness to study agriculture, possibly owing to their generally low perception of agriculture.
CONCLUSION
Some high school students of Oyo State, in the area of Ibadan were not willing to pursue agriculture as a career and had a very low perception about agriculture. They considered farming as a default career for peasant farmers with little or no education.
Further, choices of students to pursue higher degrees in agriculture was greatly influenced by the quality of high school agricultural education curriculum, field trips and career interests. Willingness to study agriculture was explained by passion for an agricultural course, attendance of a private high school and youths' perception of agriculture. 
